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[57] ABSTRACT 

A cordless telephone consisting of base and handset units is 
disclosed wherein a control circuit incorporated in the base 
unit comprises first and second D/A converters, first and 
second A/D converters, and first and second sync, signal 
generation circuits. The first and second D/A converters 
respectively convert digital signals from the handset unit and 
a PBX. The first and second A/D converters convert the 
analog signals provided from the first and second D/A 
converters to transmit them to the PBX and handset unit, 
respectively. The first sync, signal generation circuit regen- 
erates a first clock signal synchronously with a sync, signal 
provided from the PBX to render the first A/D and second 
D/A converters to operate in synchronism with the sync, 
signal from the PBX. The second sync, signal generation 
circuit generates a second clock signal which is independent 
of the sync, signal from the PBX to render the first D/A and 
second A/D converters to operate in synchronism with the 
second clock signal. Accordingly, the synchronization 
between the base and handset units is effected independently 
of the synchronization signal from the PBX. 

2 Claims, 7 Drawing Sheets 
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Fig. 4 
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Fig. 5(A) 
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Fig. 6(A) 
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Fig, 7 
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CORDLESS TELEPHONE signal strength exceeds a certain threshold value, the control 

circuit I5 or 2^ controls to decrease a transmission power of 

This is a divisional, of application Ser. No. 08/565,857 the transmitter I3 or 23, and then when the strength becomes 

filed Dec. 1, 1995, now U.S. Pat. No. 5,794,152. lower than the threshold value, the transmission power is 

5 increased, whereby the transmission power is controlled to 

BACKGROUND OF THE INVENTION be increased and decreased stepwisely in accordance with 

1. Field of the Invention '"^'^^P''"" ^^nal strength. 

. - 1 . . ji . 1 u In Other words, when the reception signal strength is 

The present mvention relates to a cordless telephone 1 1 1 • * ... 1 

... ju-i*-* J -.11. relatively low, it means that a reception sensiUvity is low 

comprismg base and handset units, and more particularly to m u- u u j i_ .1. * *i_ i_ j » • 

^ , r .1. t *• c ji . 1 L " which may be caused by reasons that the handset unit 2 is 

improvements of the functions of a cordless telephone ... /- r . ^ j .1. i-i j. 

j^^^ ^ positioned far away from the base umt 1 and the like, and m 

order to practice successful transmission and reception of 

2. Pnor Art signals without any malfunction, it is necessary to increase 
FIG, 1 shows a circuit block diagram of a conventional the transmission power. On the contrary, when the reception 

cordless telephone CT, which is a PBX terminal of a PBX 15 signal strength is relatively high, it means that the reception 
(private telecommunication exchange). The cordless tele- sensitivity is high, and in this case, strong transmission 
phone is connected to the PBX via PBX lines. In FIG. 1, power is not required. Due to execute the successful corn- 
reference numerals 1 and 2 respectively denote base and munication between the base and handset units, the trans- 
handset units. mission power thereat is designed to be controlled in accor- 
The base unit 1 of the cordless telephone includes an dance with a judgement made on whether or not a reception 
antenna 1^, a duplexer Ij, a transmitter I3, a receiver I4, a signal strength is greater or lower than threshold values 
control circuit I5 and a data transmission-reception circuit stored in the ROM. 

Ifi, while the handset unit 2 includes an antenna 2j, a However, since the threshold values stored in the ROMs 

duplexer 2^, a transmitter 23, a receiver 24, a control circuit are fixed, there is a risk that a proper control of the 

25, a codec 2^, a keyboard 2,, a display (LCD) 2s, a transmission power cannot be performed. That is, the detec- 

microphone 2q and a speaker 2^0. Transmission and recep- tion properties of reception signal strength of IF circuits in 

tion of signals between the base and handset units 1 and 2 ICs may be varied due to production variability and thus 

are carried out via the antennas 1^ and 2i. some IF circuits used in cordless telephones may supply 

In a conventional digital telephone system, a PBX termi- control circuits with reception signal strengths RSSIs which 

nal is controlled to operate synchronously with a PBX by a are different from that of a standard IF circuit, irrespective 

synchronization signal provided firom the PBX. In a case of the fact that the electric field strengths of signals received 

where a PBX terminal is a cordless telephone as shown in by receivers are the same. 

FIG. 1, the digital telephone system requires two synchro- Therefore, even if a RSSI value detected at an IF circuit 

nization systems. One of the synchronization systems is for having a detection property different from the standard one 

synchronizing the PBX with the base unit 1, and the other is is compared with fixed threshold values stored in ROMs and 

for synchronizing the base unit 1 with the handset 2. In a transmission power control is executed in response to the 

addition to this requirement, the synchronization systems results of the comparison, a proper control cannot be per- 

need to be synchronized with each other. formed. For instance, it is assumed a case where an IF circuit 

Accordingly, in the conventional digital telephone is used which tends to output the RSSI value of a received 

system, the base unit 1 regenerates a synchronization signal signal as a bit greater than that of a standard IF circuit. When 

on the bases of that received from the PBX using a digital a control circuit judges that the RSSI value exceeds the 

PLL circuit, and sends the regenerated synchronization threshold value and then decreases the transmission power, 

signal to the handset unit 2 at an interval of, for instance, ten it results in shortage in transmission power, leading to the 

minutes to thereby allow the two synchronization systems to 45 fact that the transmitted signals cannot be received properly 

be synchronized with each other for operation. on a reception side. 

In order to synchronously control two synchronization Referring back to FIG. 1, a key-echo-back function of the 
systems as described above, however, there are required conventional cordless telephone is executed as follows. The 
digital PLL circuits which are particularly precise and thus function is for displaying numbers of dialed keys on the 
complicated. In addition thereto, in the digital telephone 50 display 2q of the handset unit 2. When a dial key on the 
system, a synchronization clock used in the first synchroni- keyboard 2^ of the handset unit 2 is depressed,, its key code 
zation system for synchronizing the PBX and the cordless data is generated by the control circuit 2^ and then trans- 
telephone device varies depending on different PBXS, and mitted to the PBX via the transmitter 23, duplexer 22, and the 
this results in a very complicated configuration for synchro- antenna 2^, and further via the antenna l^, duplexer Ij, 
nization between the first and second synchronization sys- 55 receiver I4, control circuit I5, and the data transmission/ 
terns. reception circuit Ig those are in the base unit 1. 

Each of the base and handset units 1 and 2 shown in FIG. In the PBX, the key code data so received is converted to 

1 incorporates a ROM storing digital threshold values for key echo back data and the converted data is then returned 

received signal strength (RSSI value) in the control circuit to the control circuit 2^ of the handset unit 2 via a route 

I5 or 25. The stored threshold values are fixed values 60 reverse to the above route, whereby a number corresponding 

determined in accordance with detection property of a to the depressed dial key is displayed on the display 2q in 

standard IF circuit which detects a reception signal strength. accordance with the returned key echo back data. 

Such IF circuits are included in RF stages of the receiver I4 Thus, in the conventional art, since the key code data is 

and 24. The detected reception signal strength in a form of sent to the PBX fi-om the cordless telephone and the key 

an analog voltage signal is converted to a digital signal at the 65 echo back data is then sent back firom the PBX to the handset 

control circuit I5 or 2,, and then is compared with the unit 2 to display the corresponding dialed number on the 

threshold values stored in the ROM. When the reception display 2^^ this requires a certain period of time before the 
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display. In addition thereto, there may be caused in the base 
unit 1 a risk that key code data from the handset unit 2 
collides with the data from the PBX, resulting in compli- 
cated data processing in the base unit 1. 

Further, in the conventional cordless telephone as shown 
in FIG. 1, there is a problem with a ringing lone of the 
cordless telephone. ITiat is, when a call signal is received at 
the telephone, it is notified to a user by a ringing tone 
occurring at the handset unit 2. Although the sound volume 
of the ringing tone is normally adjustable, the user cannot 
verify the preset volume at an optional time and thus the user 
does not know whether the volume has been set at an 
intended level, imtil the ringing tone is actually generated by 
a call signal. This causes the user to get concerned. In 
addition, since it is difl&cult to verify the volume of a ringing 
tone, there is a case where an adjusted sound volume is 
greatly differs from an intended one, because of unable 
affirmation. 

Moreover, even if the ringing tone volume is set at a 
minimum volume level, when a user remove the handset 2 
unit from a cradle of the base unit 1 and carries it, the 
notification of reception of a call signal or paging, which is 
effected by the ringing tone, sometimes becomes very noisy 
to the user. 

SUMMARY OF THE INVENTION 

The present invention has been made to solve the above 
problems inherent in a cordless telephone device. 

A first object of the present invention is to obviate the 
necessity of a digital PLL circuit having a complicated 
configuration by allowing base and handset units of a 
cordless telephone to synchronously operate with each other 
without using a synchronization signal supplied to the base 
unit from a PBX. 

A second object of the present invention is to reduce a 
possibility of colhsion between data from a PBX and data 
from a handset unit, to display numbers of depressed dial 
keys on a display of a handset unit within a short time period 
after they are depressed, and reduce the amount of data 
wirelessly transmitted between the base and handset units, 
by allowing a dial-key-echo-back signal not to be returned 
from the PBX to the handset unit, 

A third object of the present invention is to make it 
possible to properly control a transmission power at a 
transmitter incorporated in a base or handset unit of a 
cordless telephone, even if a reception signal strength 
(RSSI) detection property an IF circuit included in a RF 
stage of a receiver incorporated in the handset or base unit 
is different from a standard property, thereby making it 
possible to prevent malfunctions. 

A fourth object of the present invention is to make it 
possible for a user to verify a soimd volume of a ringing call 
set at a telephone by a simple operation. 

A fifth object of the present invention is to make it 
possible for a user who carries a handset unit of to be notified 
of a reception of a call signal or paged without generation of 
audible ringing. 

To achieve the above first object, a cordless telephone in 
accordance with the present invention includes a control 
circuit incorporated in a base unit, which comprises: 

a first D/A converter for converting a digital signal from 
a handset unit to an analog signal; 

a first A/D converter for converting the analog signal from 
the first D/A converter to a digital signal to transmit it 
to a PBX via a data transmission/reception circuit of the 
base unit; 
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a second D/A converter for converting a digital signal 

from the PBX to an analog signal; 
a second A/D converter for converting the analog signal 

from the second D/A converter to a digital signal to 

transmit it to the handset unit via a transmitter of the 

base unit; 

a first synchronization control means for regenerating a 
first clock signal synchronously with a synchronization 
signal provided from the PBX to render the first A/D 
and second D/A converters to operate in synchronism 
with the synchronization signal from the PBX; and 

a second synchronization means for generating a second 
clock signal which is independent of the synchroniza- 
tion signal from the PBX to render the first D/A and 
second A/D converters to operate in synchronism with 
the second clock signal, whereby the synchronization 
between said base and handset unit being effected 
independently of the synchronization signal from the 
PBX, 

In order to achieve the second object of the present 
invention, a cordless telephone according to the present 
invention comprises: 

a buffer memory incorporated in a handset unit, for 
storing a key code which is correspondingly generated 
when a dial key is depressed; 

key code transmission control means incorporated in the 
handset unit, for transmitting the generated key code to 
a base unit via a transmitter of the handset unit; 

acknowledge transmission means incorporated in the base 
unit, for generating and transmitting an acknowledge 
signal to the handset imit when the key code transmit- 
ted from the handset unit is received at the base unit; 

display means incorporated in the handset unit; and 

display control means incoiporated in the handset unit, for 
controlling to display the number of the dialed key on 
the display means by reading out the key code from the 
buffer memory when the handset unit receives the 
acknowledge signal from the acknowledge transmis- 
sion means, thereby a dial-key-echo-back signal from 
the PBX being not required to be transmitted to the 
handset unit. 

In order to achieve the third object of the present 
invention, each of base and handset units of a cordless 
telephone comprises: 

a transmitter and receiver; 

a RSSI detection circuit for detecting a reception signal 
strength of a signal received at the receiver; 

storage means storing at least one threshold value of a 
reception signal strength value which is dependent on 
inherent electric field strength-detection voltage prop- 
erty of the RSSI detection circuit; and 

transmission power control means for comparing the 
reception signal strength value detected by the RSSI 
detection circuit with the threshold value stored in the 
storage means and for controlhng to change transmis- 
sion power of the transmitter up or down when the 
former becomes lower or higher than the latter, 
whereby the transmission power of the transmitter is 
controlled in response to an electric field strength of the 
signal, without depending upon the detection property 
of said RSSI detection circuit. 

In order to accompUsh the fourth object of the present 
invention, a cordless telephone according to the present 
invention includes a handset unit which comprises: 

storage means for storing a ringing tone volmne level 
which has been set; 
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means for detecting whether a ringing tone volume adjust- DETAILED DESCRIPTION OF PREFERRED 

ment key is depressed within a predetermined time EMBODIMENTS 

period from when it was last depressed; The present invention will be understood by the following 

means for reading out the ringing tone volume level from explanation with reference to the attached drawings. It is to 

the storage means when the detection means detects 5 be noticed that the same or identical components in the 

that no ringing tone volume adjustment key is drawings are denoted by the same numerals, and an outlined 

depressed within the predetermined time period; constitution of the present invention can be illustrated as 

means for generating ringing tone having the ringing tone f ^^^^ ^f- ^ ^"'^ ^.^^ foUowing explanation, HG. 

volume level read out from the storage means; ^ ^" ^ 'f^^*^^ explammg the present mvention. 
_ J. , . ... , , , ,10 FIG. 2 shows an example according to the present mven- 

means for displaying the rmgmg tone volume level read ^^^^ ^^erein D/A (digitaVanalog) converters 10, 11 and A/D 

out from the storage mean; and (analog/digital) converters 12, 13 are newly provided in the 

means for controlling to change the ringing tone volume control circuit I5 of the base unit 1. Digital signals input to 
level and to replace the previous level stored in the . the control circuit I5 from the receiver I4 and data trans- 
storage means with the new level when the detection 15 mission and reception circuit are temporarily converted to 
means detects that the ringing tone volume adjustment analog signals and the analog signals are then converted 
key is depressed within the predetermined time period, back to the digital signals to output therefrom. The control 
whereby a user can verify the currently set ringing tone circuit I5 further includes a synchronization signal genera- 
volume level. circuit 14 which generates or regenerates a clock signal 

In order to achieve the fifth object of the present 20 ^LKl to synchronize the operations of the base and handset 

invention, a cordless telephone according to the present ^"^^ ^ ^- Numeral 15 denotes a synchronization regen- 

invention includes a handset unit which comprises: ^'"^^^'^ ^^^^^^ ^^^h is normaUy incorporated in the data 

vibrator means for generating mechanical vibrations transmissioa/reception circuit 1, and regenerates a clock 

when the handset receives a call signal when it is in an "^Snal CLK2 havmg the same phase as that of a synchrom- 

enable state- 25 signal transmitted from the PBX. The circuit 15 is 

' . , ... comprised with a digital PLL circuit. 

means for selectively switching the vibrator means and t *u it. • t-t/- l .l . 1 • 

. . , . ^ . .1 J J In the example shown in FIG. 2, when the control circuit 

ringing tone generation means to be enabled; and 1 *l u 1 • nA** • 1 r «i. nnv 

^ ^ ^ » I5 of the base unit 1 receives a PCM signal from the PBX 

means for forcedly enabling the ringing tone generation via the data transmission/reception circuit 1^, the PCM 

means when the handset unit is replaced on a cradle of signal is converted to an analog signal in the D/A converter 

a base unit. 10 and then is supply to the A/D converter 12. The timing of 

D15ICC ncer^ninnnxT r\x7 ttjc A«7iKTi-c conversion at the D/A Converter is determined by the 

BRIEF DESCRIPTION OF THE DRAWINGS * j 1 1 1 i^-* £_ l • 

regenerated clock signal CLK2 from the synchronization 

FIG. 1 is a block diagram showing a configuration of a signal regeneration circuit 15. The analog signal obtained at 

conventional cordless telephone; 35 the D/A converter is then provided to the A/D converter 12 

no. 2 is a block diagram showing a configuration of a "^^^^^ ^^8°^^ ^ converted to a PCM signal. The 

control circuit in a base unit of a cordless telephone in conversion at the A/D converter is practiced synchronously 

accordance with the present invention, wherein the base unit ^^^^ signal CLKl from the synchronization gen- 

and a handset unit of the cordless telephone are capable of eration circuit 14. The PCM signal provided from the A/D 

synchronously operating with each other, independently of a 40 converter is transmitted to the handset unit via he transmitter 

synchronization signal from a PBX; duplexer 12 and antenna 11 (FIG. 1) of the base 

FIG. 3 is a block diagram showing a configuration of a ^' 

cordless telephone in accordance with the present invention . ^" ^^^^^^^ ^^^^^^ receives a 

which is capable of realizing a local-key-echo-back-fiinction ^'^nal from the handset unit 2 via the antenna Ij, 

that does not need a key-echo-back-signal from a PBX to a 45 duplexer 1^ and receiver I4, the PCM signal is converted to 

handset unit- analog signal at the D/A converter 11, and then the analog 

FIG. 4 is' a flowchart explaining an operation of the f^^^f i° converted b again converted to a P04 signal ^ 

local-key-echo-back function of the cordless telephone ^ ^r'^^iJ^' "'"^T"' '^^J^'\'''^. ^ 

shown in FIG 3- converter 11 and 13 are respectively executed at the tuning 

_,„,,.,. ',,. . . . . 50 of Ihe clock signals CLKl and CLK2. The PCM signal 

FIG. 5(A) IS a block diagram showing a measuring device obtained at the A/D converter 13 is transmitted to the PBX 

in accordance with the present invention for measunng the data transmission/reception circuit 1«. 

threshold values of reception signal strengths (RSSls) for an a„ j- „i„ j- •. i ■ . ^ j 

IF circuit which detects the RSSls; Accoringly. since any digiUl signal ,s at once c^^^^^^ 

. ' , to an analog signal and then it is converted to a digital signal, 

FIG. 5(B) IS a graph representing relationships between a possible to separate the synchronization system includ- 

voltage corresponding to the RSSls and electric field the base and handset units 1 and 2 from that including 

strength for different samples of IF circuits; t^e PBX and base unit 1. Therefore, it is not necessary to 

FIG. 6(A) is a block diagram showing a constitution of the provide complicated PLL circuit in the cordless telephone, 

present invention which is capable of adjusting a sound resulting in a simple configuration thereof, 

volume of the ringing call; piG 3 g^ows a block diagram of a cordless telephone 

FIG. 6(B) is a flowchart explaining the sound volume device which can realize a local-key-echo-back-function, 

adjusting function executed by the constitution shown in The cordless telephone in FIG. 3 includes a key code 

FIG. 6(A); and acknowledge signal (ACK) generator 16 in the control 

FIG. 7 is a block diagram showing a configuration of the circuit I5 of the base unit 1 and a buffer memory 20 in the 
present invention which is capable of notifying a reception 65 control circuit 2^ of the handset unit 2. 
of a call signal to a user by mechanical vibrations but no The local-key-echo-back function of the cordless tele- 
audible call. phone shown in FIG. 3 will next be explained referring to 
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FIG. 4. First, it is judged at Step whether a dial key or 
push button on the keyboard 2^ is depressed. When, for 
instance, the key "1" is depressed, then the process proceeds 
to Step S2, where the control circuit 2^ generates a key code 
corresponding to the depressed key "1" and stores it in the 5 
buffer 20. Simultaneously with the storage of the key code, 
the generated key code is transmitted to the base unit 1 via 
the transmitter 2^, duplexer 22 and antenna 2^ of the handset 
unit 2. 

In the base unit 1, the control circuit Ij receives the key 
code via the antenna Ij, duplexer I2 and receiver I4, and at 
Step S4, the ACK generator 16 generates and transmits the 
ACK signal to the handset unit 2, which indicates that the 
base unit 1 has received the key code from the handset unit 
2. When the control circuit 2^ of the handset unit 2 receives 
the ACK signal, the key code stored in the buffer memory 20 
is read out at Step S5, and then at Step S6, the number 
corresponding to the key code or the depressed dial key is 
displayed on the display 2^. For instance, in a case where the 
dial key "1" is depressed, the number "1", is displayed in a 20 
right end portion of the display 2q. 

Thereafter, the process goes to Step S7 where whether or 
not a whole dial key operation has been completed is judged. 
If it is judged that the operation has not been finished yet, the 
process returns to Step SI and another dial key input is 
waited. 

Where the next depressed key, for instance, the key "2" is 
depressed, Steps S2^5 are repeated, and at Step S6, the "1" 
displayed in the right end portion of, the display 2^ is shifted 
leftward of the display, while the new number "2" is 
displayed in the right end portion instead. Thus, the numbers 
of the depressed dial keys are sequentially displayed on the 
display 28- At Step S7, when it is judged that the whole dial 
key manipulation has been finished, the local-key-echo-back 
process is terminated. 

In the local-key-echo-back process, as in the case of a 
conventional cordless telephone, when the whole dial key 
manipulation is completed, the control circuit I5 of the base 
unit 1 transmits the associated key codes to the PBX through 4Q 
the data transmission/reception circuit 1^, and in response 
thereto the PBX sends back dial-key-echo-back signals to 
the control circuit I5 of the base unit 1. Although these 
signals arrives at the control circuit I5, no further processing 
based on the signals is executed. 

FIG. 5(A) shows a configuration of a test device, by which 
threshold values of a reception signal strength are detected 
for each IF circuit which may be incorporated in a RF stage 
of the receiver I4 or 2^ of the base unit 1 or the handset unit 
2. This test is to be carried out for the base and handset units 50 
1 and 2, before the shipment of products. 

In FIG. 5(A), reference numeral 100 denotes a personal 
computer (PQ, and 200 a standard signal generator (SG), 
which sequentially generates standard signals associated 
with a plurality of electric field strengths set in advance such 55 
as -65 dBm, -90 dBm and -95 dBm, under the control of 
the computer. The generated standard signals are supplied to 
a suitable node such as a junction point between the antenna 
Ij (or 2-i) of the base unit and the duplexer Ij (or 2^), and 
voltages representing reception signal strengths (RSSIs) 60 
corresponding to the standard signals as well as the RSSI 
detection property of the lest IF sample are sequentially 
generated by the IF circuit. These voltages are converted to 
digital values by means of an A/D converter 17 (or 21) 
incorporated in the control circuit I5 or 2s and the digital 65 
values are stored in EEPROM 18 (or 22) of the control 
circuit. 
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Reference nimieral 300 denotes a memory which has 
stored default threshold values of the standard IF circuit. The 
default threshold values have been previously obtained by 
providing the standard signals from the SC generator 200 to 
the standard IF circuit and by detecting the RSSI values 
thereof. When the detected RSSI values for the IF sample are 
out of respective permissible ranges, the computer 100 
judges it and the default threshold values stored in the 
memory 300 are written in die EEPROM 18 (or 22), instead 
of the threshold values obtained as the resuhs of measure- 
ment. 

As is described above, since a plurality of threshold 
values of the RSSI signals associated with the predetermined 
standard signals and the utilized IF circuit are measured and 
stored in the EEPROM, it is possible to control transmission 
powers of the base and handset units to properly and 
stepwisely vary in accordance with which range between the 
threshold values the RSSI value in a normal use is located. 

FIG. 5(B) shows a graph representing the relationship 
between electric field strengths (E) and voltages (V) asso- 
ciated with RSSI values for three samples. It is assumed that 
Sample 0 is a standard IF circuit. 

In a conventional cordless telephone, since threshold 
value for the RSSI signal stored in a ROM are obtained 
depending to Sample 0 and thus are fixed every IF circuit. 
When one of the stored threshold value corresponds to the 
voltage Vq which corresponds to an electric field strength 
Eq. However, in Sample 1, the electric field strength E^ 
corresponding to the threshold voUage Vq is greater than Eq, 
or Ej>Eo, and in Sample 2, the corresponding electric field 
strength is E2 which is lower than Eq, or E2<Eo. 
Consequently, in the conventional telephone, since the fixed 
threshold value Vq is compared with the detected RSSI value 
to change the transmission power, if Sample 1 is utilized as 
an IF circuit, the transmission power is not lowered until the 
electric field strength of the received signal becomes the 
considerably high value Ej, and on the contrary, as Sample 
2, the transmission power is lowered at the considerable low 
value E2. 

In the present invention, since the properties of individual 
IF circuits are actually tested before the shipment of prod- 
ucts and threshold values are obtained for each utilized IF 
circuit, as the threshold values for the threshold electric field 
strength Eq, the voltage values Vq, and are stored in 
the EEPROM in the control circuit I5 or 2^ for Samples 0, 
1, and 2. Therefore, even if there is caused variabihty in the 
RSSI detection properties of IF circuit during production 
thereof, the transmission power can be suitably switched 
when the received signal reaches the predetermined electric 
field strength Eq. 

It is to be noted that when the base unit 1 (or the handset 
unit 2) changes the transmission power in accordance with 
the detected RSSI value, the unit sends to the handset unit 
2 (or the base unit 1) a command signal to render the handset 
unit 2 (or the base unit 1) to have the same transmission 
power as that of the base unit 1 (or the handset unit 2), 
whereby both units may transmit an identical power. 

Furthermore in the present invention, a ringing tone 
volume adjustment function is additionally provided, a 
constitution and operation of which will be apparent from 
the description below, with reference to FIGS. 6(A) and 
6(B). 

When a ringing tone volume adjustment key, or one of 
ringing tone volume up and down keys 2^^ and 2^2 shown 
in FIG. 6(A), which are provided on a suitable position, for 
instance a side of the handset imit 2, is depressed once by a 



05/13/2004, EAST Version: 1.4.1 



5,915,227 



10 



user, a ringing tone volume adjustment circuit 23 detects it, 
and reads from an EEPROM 22 a ringing tone volume level 
which has been set and stored therein. The circuit 23 and 
EEPROM 22 are included in the control circuit 2^ of the 
handset unit 2. The circuit 23 controls to display the read-out 
value on the display Ig, and drives a ringing tone generation 
circuit or tone generator 2^^ to generate a ringing tone 
having the read -out volume by means of the speaker 2^0- 

In a case where the user is satisfied with the ringing tone 
volume, it may be left as it is. On the other hand, when the 
user wants to change the volume and hence depresses the 
ringing tone adjustment key within a pre-determined time 
period after previously depressing it or the other, the volume 
level is stepwise ly changed up or down by means of the 
adjustment circuit 23. The changed volume level or new 
volume level is written in the EPROM 22 and the value on 
the display is replaced with the new one. When the 
volume adjustment key is depressed again within the pre- 
determined time period thereafter, the volume is further 
increased or decreased at a predetermined pitch. 

The ringing tone volume adjustment operation will next 
be explained in detail, by referring to a flowchart shown in 
FIG. 6(B). It is judged at Step S8 whether the ringing tone 
volume adjustment key is depressed, and if so, the volume 
value stored in the EEPROM is read out and then is 
displayed on the display 28 at Step S9. Simultaneously, a 
ringing tone having the read-out level is generated from the 
speaker 2^^ by means of the ringing tone generation circuit 

Next, the process proceeds to Step SIO, where whether 
the ringing tone volume adjxistment key is depressed again 
within the predetermined time period from the previous key 
depression is judged, and if so, then moves to Step Sll 
where the ringing tone volume level is up/down-shifted by 
a predetermined level. The process thereafter returns to Step 
SIO. In a case where it is judged at Step SIO that the 
adjustment key is not depressed within the predetermined 
time period, the ringing tone volume adjustment mode is 
then ended. 

Thus, if after the user has once completed the volume 
adjiistment, in other words, after a lapse of the predeter- 
mined time period since the volume adjustment key was last 
pressed whenever one of the up and down keys 2^^ and 2^2 
is depressed again, a ringing tone with the previously-set 
volume level is generated from the speaker 2iq, whereby the 
user can verify the set volume level. If the user is not 
satisfied with the volume, another adjustment may be carried 
out in line with Steps S8-S11 shown in FIG. 6(B). 

Consequently, since a user can carry out the ringing tone 
volume adjustment while listening to a ringing tone with a 
previously-set level, he or she can verify the level and easily 
change or set it at an intended level. 

In addition to a ringing tone paging mode in which a call 
signal reception is notified by a ringing tone generated by 
means of the ringing tone generation circuit 2^3 and speaker 
2jo shown in FIG. 6(A), a cordless telephone according to 
the present invention is also constructed to have a vibration 
paging mode in which a user notices a call signal reception 
by a mechanical vibration. That is, if a user carries the 
handset unit 2 when a call signal is received thereat, it may 
be notified to the user by a vibration caused with a mechani- 
cal vibrator 2^4 incorporated in the handset unit 2, as shown 
in HG. 7. 

These ringing tone paging mode and vibration paging 
mode are changeable by turning on and off a switch 2^5 
which is also positioned on, for example, a side of the 
handset unit, and by enabling either the ringing tone gen- 
eration circuit 2^3 or the vibrator 2^^ by means of a paging 
mode setting circuit 24. Furthermore, in a case where the 
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handset imit 2 is replaced on a cradle of the base unit 1 with 
the vibration paging mode being set, an on-hook detector 2^^ 
detects the on-hook of the handset unit 2 and the paging 
mode setting circuit 24 is automatically changed to the 
ringing tone paging mode. 

Having described specific embodiments of the present 
invention, it is believed obvious that modification and varia- 
tion thereof is possible in light of the above teachings. 

For example, some or all of the embodiments shown in 
FIGS. 2, 3, 6,and 7 can be combined with each other. 
Further, any of the embodiments can be applied to a cordless 
telephone disclosed in Japanese Patent Application No, 
6-21462 filed by the applicant of the present invention, in 
which a protocol converter is additionally inserted between 
the control circuit 13 and data transmission/reception circuit 
14 to be capable of being connected with a digital PBX 
having a protocol different from that of the telephone. 

We claim: 

1. A cordless telephone consisting of a base unit con- 
nected to a PBX and a handset unit which wirelessly 
transmits or receives signals to or from said base unit, 
comprising: 

a buffer memory incorporated in said handset unit, for 
storing a key code which is correspondingly generated 
when a dial key is depressed; 

key code transmission control means incorporated in said 
handset unit, for transmitting the generated key code to 
said base unit via a transmitter of said handset unit; 

acknowledge transmission means incorporated in said 
base unit, for generating and transmitting an acknowl- 
edge signal to said handset unit when the key code 
transmitted from said handset unit is received at said 
base imit; 

display means incorporated in said handset unit; and 
display control means incorporated in said handset unit, 
for controlhng to display the number of the dial key on 
said display means by reading out the key code from 
said buffer memory when said handset unit receives the 
acknowledge signal from said acknowledge transmis- 
sion means, thereby a dial-key-echo-back signal from 
said PBX being not required to be transmitted to said 
handset unit. 

2. A method of displaying numbers of dialed keys on a 
display of a handset unit of a cordless telephone, comprising 
the steps of: 

(a) generating a key code when a dial key is depressed at 
said handset unit; 

(b) storing the key code in a buffer memory incorporated 
in said handset unit; 

(c) transmitting the generated key code from said handset 
unit to a base unit of said cordless telephone via a 
transmitter of said handset unit; 

(d) generating an acknowledge signal at said base unit and 
transmitting it to said handset unit when the key code 
transmitted from said handset unit is received at said 
base unit; 

(e) reading out the key code from said buffer memory and 
displaying the dial key number associated with the read 
out key code on the display when said handset unit 
receives the acknowledge signal; and 

(f) repeating the steps (a>-(e) until the depression of dial 
keys is finished, thereby a dial-key-echo-back signal 
from said PBX being not required to be transmitted to 
said handset unit, in order to display the numbers of the 
dialed keys. 
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